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America, do hereby declare the iaventioo, for 
which I pray diat a patent may be granted to 
and the method by which it is to be per- 
fotmeds to be particularly described in and by 
the following statement: — 

This inventioa idates generally to the field 
d netmetic sealing devices, and more particu- 
larly to an improved constructkai and method 
for making the same. 

Devices of this type normally include a 
metallic nut element having a threaded pmion 



rubber is many times that of ordmary rubber. 

It IS therefore among the prmciple objects 
of the present mvention to provide an im- 
proved seatng device indhrfmg a metallic nut 
efcnwnt and a silicone rubber boot clement m 
which the above mentioned disadvantages have 
been substantially eliminated. 

Another object of the invention lies in the 
P£<>vision of a sealing device m which the cost 
of fabrication may be of a reasonably low 
<H:der, with a consequent wide sale, distribu- 
tion and use. 

A further object of die mventim lies m die 
provision <£ a sealing device possessed of die 



secure the same m place, and a resilfcnt mem- 
ber molded or bonded to the nut element in 
such a manner as to be distorted when the 
same is tightened in position, thereby effectmg 
the seal. Al±ough natural rubber, used in the 
past, provided a source of excellent material to 
malce the resilient part of the device, it is pre- 
ferable to use silicone rubber where possible, 
m order to avoid the disadvantages of natural 
rubber which mdude britdeness at low tern- 
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machmmg or forming of tb& metallic nut ele- 
ment, and in which the entire device may be 
made using tools and techniques already 
known and existing in the art. 

A still further object of die invention lies in 
the provision of a means for die fahricatiiai of 
seahng devices m which resort is made to die 
natural properties of silicone rubber to obtain 
an adequate bond betpi^een die nut element 
and the boot element. 
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the same and the metallic nut element While 
It is known in the art to drill openmp m. the 
nut element and allow die molded silicone 
rubber to flow tiirough die same and to con- 
nect witii silicone rubber at the opposite end 
of die hole, tiiis procedure is not desirable 
because it does nor provide a completely en- 
<^c]ing seal or bond, because large quantities 
of sihcone rubber are used to fill die holes, 
and because of die necessity of involving 



disclosure, and be pomted out m die appended 
daims. 

On die accompanymg drawings, to which 
reference wiU be made in die description, 
smular reference characters have been em- 
ployed to designate correspondmg parts 
duroughout tile several views. 

Figure 1 is a plan view of a nut dement 
comprismg a part of a first embodiment of die 
mventton. 
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ment showing the boot dement in integrated 
condition upon the nut element 

Figure 4 is an enlarged vertical sectional 
view as seen from the plane 4 — 4 on Figure 5. 
5 Figure 5 is a bottom plan as seen from 
the plane 5—5 of Figure 4. 

Figure 6 is a plan view of a nut element 
comprising a part of a second embodiment of 
the invention* 
10 Figure 7 is an enlarged vertical sectional 
view as seen from tiie plane 7 — 1 on Figure 6, 

Figure 8 is a plan view of a completely 
assembled nut element and boot dement com- 
prising the second embodiment. 
15 Figure 9 is a side elevational view of the 
second embodiment 

Figure 10 is a bottom plan of the sec<md 
embodiment 

Figure 11 is a vertical sectional view 
20 thereof as seen from the plane 11 — 11 on 
Figure 8. 

Before entering into a detailed considera- 
tian of the structural aspects of the present 
invention, a bi^ discussion of the j^ropsrties 

25 siliGcne rubber is in order. As is knoym 
in the ar^ silicone rubber is made from sili- 
cone ol in whidi the molecule is made heavy 
by the addition of additional atoms within the 
molecule, resulting in die oil thidcening to 

30 finally become a gum and ultimatdy a flexible 
soLd resembling rubber, in the presence of a 
catalyst, usually benzoyl peroxide which is 
present in amounts ranging from one-half of 
oite per cent to <Hie per cent by weight 

35 The standard injection molding technique 
using this material involves curing at tempera- 
tures ranging from 200^ (F.) to 260° (F,) for 
approximately one minute, and subsequent 
heat treatment for several hours at approxi- 

40 matdy 450" (F*). During the curing pro- 
cedure, large amounts of benzoic adds are 
liberated in gaseous form, and if the same is 
not liberated from tlie mold, blowholes and 
^ongyness of consistency w3l result In^ ex- 

45 treme cases, the silicone rubber depolymenzes, 
and tends to return to its original state. Dur- 
ing die depolymerlzation process an inter- 
mediate product is formed of tar-like consist- 
ency which possesses great adhesive properties 

50 with an afl^ty for both silicone rubber and 
metal. It is the utilization of this intermediate 
compound formed ditting the moldmg pro- 
cedure whidi results in a superior artide of 
manu£acture. 

55 With the for^dng in view, reference is 
now made to the drawings. In accordance witii 
the first embodiment of the invention as seen 
on Figures 1 to 5, indusive, die device, gener- 
ally indicated by reference character 10 com- 

60 prises broadly a nut dement 11 and a boot 
element 12, 

The nut dement 11 may be of machined or 
die cast construction, and indudes a cylin- 
drical member 14, a flange member 16 and a 

65 boot retaming member 18« 



The cylindrical member 14 is bounded by 
a bottom surface 20, a side surface 22 and is 
provided with a threaded bore 24 engageable 
with threaded means (not shown) on the device 
to be seal«i The flange member 16 is gener- 70 
ally planar in configuration and extends radi- 
ally from the axis of the cylindrical member 
14. It is bounded by an iqjper surface 27, an 
outer peripherd siiface 29 which may be 
of hexagonal or polygonal shape and a lower 75 
surface 31. An annular groove is formed 
adjacent to the lower surface 31, the same in- 
duding a side surface 35, and a bottom surface 
37, a portion of the surface 22 defining the 
inner boundary of the groove. As best seen 80 
on Figure 2, the cross section of die groove is 
rectangidar in configuration, the same having 
a depth of between 0.010 and 0.30 indies and 
a width ranging between 0.15 and 0,040 inch. 
These dunensions are critical, as will more 85 
fully appear herein. 

The boot retaining member 18 is formed 
above the flange member 16, and indudes an 
angularly disposed surface 40 and an upper 
surface 42. llie angulariy disposed surface 40 90 
forms an annular recess or groove 41 of 
generally triangular cross section the depth of 
whidi as m^ured along a Ime bisectmg the 
acute angle formed between the surfaces 40 
and 27, ranges from 0.010 to .030 inch, and 95 
the width at the widest part thereof as 
measured along a perpendicular to the bisect- 
ing line and extending through the edge 
formed by the surfaces 40 and 42 of which 
ranges between .015 and .040 indi. 100 

The boot element 12 is molded upon the 
nut dement 11 as best seen on Figure 4 of the 
drawings. The boot dement mcludes an 
annular groove-engaging member 45, and a 
compressible member 47 formed substantially 105 
integrally therewi±. The groove-engagmg 
member 45 is bounded by an outer surface 
49* a top surface 51, an inner surface 53 and a 
lower surface 55, The compressible member 
47 indudes an angularly disposed surface 57, 110 
a lower surfrice 59 and an outer sm&ce 61, the 
same bdng adapted Co be ddormed In a radial 
direction, as is wdl Imown in die art, when m 
use. 

The flange member 16 is preferably en- 115 
dosed by lower and outer protective overlay 
members 64 and 66, respectively, which are 
preferably not over .005 inch in thickness. 
Disposed above the flange member 16 and 
engagmg the boot retaming member 18 is an 120 
upper sealmg member 68 adapted to cause a 
sed about a rotating diaft extending through 
the threaded bore 24 of the nut dement 11. 
It includes a lower surface 70, and an angu- 
larly disposed surface 72 which form a wedge 125 
shaped portion 74 adapted to engage the 
recess 41. The inner surface 76 merges with a 
thread engaging surface 78, which partially 
engages die bore 24 during molding. A pair 
of annular pr<^ections 80 and 82 project into 130 
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H J^*? ^^T* ^ ^^^^^ ^ '^^oa^ a nut element 94 and a boot ekmeat 

define an annular groove 84 in which dierc 96. owx eiemeat 

may be disposed a silicone lubricant fnot The nut element qa. • 

shown). The outer smface 87 indudes a p£ S^T^t^Vl^^^Z'Z^ 

p.^oa 89 andafrasto^portian4 SSes a ^M^i^bS^^; 70 

.u^^jfl^ *^ lubricant seal, a low« flange member 100 ^d an riS^flsi^^ 

supply of lubncant (not shown) is confined in member h)2 " «uia dn upper nang. 

contact TOth the outer surface of any suitable The nut dement 94 is oroviderf w!A o« 

qyhndrical member with which the present axially dispor^^ed bJ^w a^nZ 

g^uKhc^^cWcally by the dotsiaah upper pemrf^ralsurS^^^ 

The devS^U assembled by placing the nut fiS ll;^^5%"r?f T, ^"'^'^ 5 

dm^itiimasuitabfemoM^shi^ss 5ar7i^rsi^''i:^fSi'r:i 

mjectmg the silicone rubber diereabout Dar- outer veriv^J^^o^^n,^ 

^ curmg. which requires appnSnSy S S^^^rs^fL'^m'^J^ 

^p^ £\:Jfy'^?^st K. ^ -p-^ ^ 

pt^oSS2^?LS£o3^^LlS lovS^sSlrr^^^^^T^f-* «5 

onthre^ortwoconyergbg,sides,naS[r£ S^l^S Sce^'SSdW 

poove formed by surfaces 22, 35 and 37, and a planar pSonm^d a wi!? "^"^^^ 

^e recess 4L Here, owing the dhnei^HHis ^m^MZpa^vl^V^^A^' 

of die cross secdons mvolved, Ae benzoic acid tween ±e ni«S?^n?^ « ^ defined be- 

leaches the exposed surfac4 ofT^^^S wTand iKe ^ 

and recess, and aeated a partial depolymeriza- me^JaTthTAi^^ c ^ 

tion lesultmg in ihe f orSm of^r^X- iRtto thtlkSS^h "tZT" ^ 

siveproductdescribedheremabo,e.Afterpost- tK>r£fiS *^ 

30 cunng heat treatment, it is practicany iiipos- The boot deiMiV^!^™^ • 

sible to remove die oinreH nAW l^^Cl .-JaZ ^iT?^* ^^i* ^«™ed m a manner 
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srT^letoran^-^elj^^^ sinS rt«^i?£sfSoS^eST^ ^ 

men die var^us recesses and grooves are f^K'i^V^dJX'iis^^^r- 

33 of dnnensionsoflier than those recit^, namely 142, an kcUnS^^S M4 fbSJ ,«« 

a. d»th of between .010 and. 030 mch, and a 146 and an outer^^^S^ ^ 

wHlA between .015 and .040 mch, die desired and outer overlay iSSslSoSd ll?^;^ 

bondmg effect is not achieved. Where the spond to fliose ^iSS^WiiSr^ 
recess or groove is undersized, diflSculty is ^e upper15md^trS^^£^„W 

40 em»unteted m forcing in a sufficient amount 156 is f<^edTteQa£ wIa^K^^^ 

of fluid siUcone rubber to crannletely fiU the memh^T ^h^HJ^ ? ^ q'laidrtcal 105 

cavity. Furd.^, the small size icSStkS ^d^cJSlSS^&'lfflT^^ 

obt^ed results m a bond witiiout adequate spherical meSalS^hSi S^: 

medanical strengdi, that is to say the wbber 166 adaptedto enctos! a 

45 ,s subject to tearing und« stress'immediately shown) of weU kS^tyJe ^ tin 
adjacent die bond. Anotiier problem occurs It inay tiius be^ rifaV T i«™ • ^ "° 

widi undersized cross secriois in tiiat too riovdlS Sv iSliS^ J^"^ 

much of die free benzoic acid is confined mJc^^,^!^^^^. 

widiin die groove, resulting not only in the die saS^SdS 5 

50 formation of an adhesi^ond between the conS<^ ?S t^^'p^ir^l^ 

rubber and die surface of die groove, but ac- between die nut Sd K 

c^ve depolymensatiffli and spongyness made to a pecuUw mW^S JS.^ 

occurs m die body of the rubber. Where die by permitdne a w^I^^Z^^JTi 

cross section of the groove or recess is over- m^SH diTmaS ClW^ 

55 azed. too mudi of die benzoic add escapes in mediate^<l« LSf f^f ^^J" "IS^" 

die normal manner resulting m die failure to ties bet^en Atm^^fflT^,^^ ^ 

create a suffident amount of adhesive brad confinine the IhnJ^^f ^y 

bemeen die rubber and die metalUc'suSS SStS'^S^T^JKrofXS" 

defimng die groove or lecess. Here, the rubber ing is assuwd wiTSe SS^SifficSf " 

60 is possessed of suffident mechanical strengdi WHAT I aim IS- _ 

but the bond is not i ^ ' , . ^25 

Turning now B, die second embodhnent of a LSh? iHl^m aLl T wr?'^^ 

die mvention, as iUustrated on Figures 6 to 11. formed of S«Sf^^l,i2^.if ^ 

h»dusiveofthedrawmgs,diede^g^y SsiS- S^Sm d^f w P"?^^^ 

fi5 UKiu^ted by ^ference character «'4ipris5 one Si ^o^^^tS'Jf^'^i* 130 
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.015 to .040 iach and a depth of from ,010 to 
.030 inch, and said boot element engagmg said 
groove. 

2. An heonedc sealing device according^ to 
Qaim 1, charadsrized by the groove bemg 
rectangular in cross section, 

3. An hermetic sealing device according^ to 
Qahn 1, characterized by the groove being 
triangular in cross section. 

4. All hermetic sealing device aca>rding to 
Caaim 1, characterized by riie groove being 
trapezoidal in cross section. 

5. An hermetic sealing device according to 
Qaun 1, diaraclsdzed by the boot element 
having a pair of ammlar pcojectiosis adapted to 
retain therebetween a liAricant^ the said pro- 
jections projecting into a central aperture in 
the boot element 

6. An. hennetic sealing device acoHxling to 
CJajm 1, characterized by the boot element 
having a pair annular projections, a supply 
of In^tyatit being <fisposai between said pro- 
jections, and the said projections projecting 
into a central ^mextore in the boot dement. 

7. The m^Sod of manufacturing an her- 



metic sealing device according to Clami 1, 
comprising die steps of: forming a metallic 
nut element having an annular groove in an 
exposed surface thereof, said groove having a 
depth of from .010 to .030 mch and a width 30 
at die widest portion thereof from «01S to .040 
inch; placing said element in an injection 
mold; injecting silicone rubber into said mdd 
to mold a boot demoit upon the nut dement 
and to fill said groove; and curing said silicone 35 
rubber within said groove. 

8. A method of manufacturing an hennetic 
sealing device according to Qaim 1, induding 
the step of: forming at least one groove in the 
surface <£ metal having a dq>th of from .010 40 
to JCBO inch and a widdi of from .015 to .040 
indi at the widest portion thereof. 

9, A hermetic sealing device according to 
Qaim 1, substantially as herein described witii 
refeience to Figures 1 to S, or 6 to 11, of the 45 
accompanying drawings. 

H. N. & W. S. SKERRBTT, 
24, Temple Row, Birmingham, 2, 
A^nts for Applicant. 
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